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DETAILED ACTION 
Drawings 

1 . The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, "the discriminator in a 
feedback loop"; "a phasor"; must be shown or the feature(s) canceled from the claim(s). 
No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1 .121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1 .121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 
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Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claims 2, 6-7 and 10 are rejected under 35 U.S.C. 112, first paragraph, as failing 
to comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

Claim 2 recites "...determining the phase offset directly from the OFDM symbols 
using a discriminator in a feedback loop" in lines 1-3. However, there is no teaching of 
how the applicants provide this function. Since the specification does not teach how 
this function is done, the disclosure fails to enable a person skilled in the art to make 
and use the claimed inventions as recited in claim 2. 

Claim 6 recites "detecting a negative phase in a OFDM modulated signal; 
narrowing a search window for the synchronization symbol; and adjust timing to an 
earlier arriving signal detected by a synchronization symbol recovery detector" in lines 
3-6. However, there is no teaching of how to narrow the searching window and how to 
adjust timing to an earlier arriving signal detected by a synchronization symbol recovery 
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detector and what are the rationales. Since the specification does not teach how these 
functions are done, the disclosure fails to enable a person skilled in the art to make and 
use the claimed inventions as recited in claim. 

Claim 7 recites "disabling a synchronization symbol recovery algorithm" in line 4. 
However, there is no teaching of how to disabling a synchronization symbol recovery 
algorithm. Since the specification does not teach how this function is done, the 
disclosure fails to enable a person skilled in the art to make and use the claimed 
inventions as recited in claim. 

Claim 10 is rejected for the same reason set forth as in claim 2. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 2 and 10 are rejected under 35 U.S. C. 1 12, second paragraph. 

Claim 2 recites the limitation "the phase offset " in line 1 . There is insufficient 
antecedent basis for this limitation in the claim. 

Claim 10 is rejected for the same reason set forth as in claim 2. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1 , 3-4 are rejected under 35 U.S.C. 1 02(b) as being anticipated by Sugita 
et al. (U.S. Patent No. 5,608,764). 

Regarding claim 1 , Sugita teaches a method for timing recovery in an orthogonal 
frequency division multiplexing (OFDM) system, comprising the steps of: 

detecting a lack of a synchronization symbol (34 in fig. 3); 

determining a timing offset from calculating the Average Group delay over a set 
of OFDM symbols (fig. 3 and fig. 4; col. 5 lines 61-67 and col. 6 lines 1-19); 

feeding back the timing offset to a demodulator (the combination of elements 23, 
24, 26-30 in fig. 3) (fig. 3 and fig. 4 through AFC controller 46, carrier phase controller 
46 and clock controller 50 to the "demodulator") ; and 

adjusting the symbol timing based on the Average Group Delay fed back to the 
demodulator (col. 7 lines 9-21). 

Regarding claim 3, Sugita further teaches the step of determining a phase offset 
comprises the step of using a phasor to estimate the average delay of a multi-carrier 
modulation symbol ("phase comparators" fig. 4, col. 5 lines 66-67 and col. 6 lines 1-19). 
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Regarding claim 4, Sugita further teaches the step of adjusting the symbol 
comprises the step of adjusting the symbol timing towards a target phase rotation (col. 6 
lines 66-67 and col. 7 lines 1-8). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 5 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over by Sugita 

et al. (U.S. Patent No. 5,608,764). 

Regarding claim 5, Sugita differs from the claimed invention in that Sugita dose 
not specifically teach the step of maintaining symbol synchronization without ever 
detecting the synchronization symbol. However, Sugita teaches how to use the phase 
offset to maintain the OFDM synchronization ("phase comparators" fig. 4, col. 5 lines 
66-67 and col. 6 lines 1-19; col. 6 lines 66-67 and col. 7 lines 1-8). Therefore, it would 
have been obvious for one of ordinary skill in the art at the time when the invention was 
made to understand that the detecting of the synchronization symbol is optional for 
maintaining symbol synchronization. 
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6. Claims 8-9 and 11-13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over by Sugita et al. (U.S. Patent No. 5,608,764) in view of Uchiyama et al. (U. S. 
Patent No. 6,744,828 B1). 

Regarding claim 8, Sugita teaches a digital receiver unit, comprising: 

a receiver (fig. 3 or "tuner" in 21 in fig. 3, col. 4 line 19-21); 

an orthogonal frequency division multiplexing demodulator (the combination of 
elements 23, 24, 26-30 in fig. 3); 

detecting a lack of a synchronization symbol (34 in fig. 3); 

determining a timing offset from calculating the Average Group delay over a set 
of OFDM symbols (fig. 3 and fig. 4; col. 5 lines 61-67 and col. 6 lines 1-19); 

feeding back the timing offset to a demodulator (the combination of elements 23, 
24, 26-30 in fig. 3) (fig. 3 and fig. 4 through AFC controller 46, carrier phase controller 
46 and clock controller 50 to the "demodulator") ; and 

adjusting the symbol timing based on the Average Group Delay fed back to the 
demodulator (col. 7 lines 9-21 ). 

Sugita differs from the claimed invention in that Sugita does not specifically teach 
that a processor coupled to the receiver and the demodulator, wherein the processor is 
programmed to: detect a lack of a synchronization symbol; determine a phase offset 
from a set of OFDM symbols; feed back the phase offset to the demodulator; and adjust 
the symbol timing based on the phase offset fed back to the demodulator. However, it's 
well known in the art that a processor is used to implement the described functions. For 
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example, Uchiyama teach a digital signal processor is implemented in an OFDM 
receiving apparatus to perform the functions (col. 4 lines 54-63). Therefore, it would 
have been obvious for one of ordinary skill in the art at the time when the invention was 
made to include a processor coupled to the receiver and the demodulator as taught by 
Uchiyama in the assembly of Sugita in order to perform the timing recovery in OFDM 
receiving apparatus. 

Regarding claim 9, the modified assembly of Sugita and Uchiyama further 
teaches that the digital receiver unit further comprises a phase detector coupled to the 

processor, wherein the phase detector detect the phase offset (Sugita; "phase 
comparators" fig. 4, col. 5 lines 66-67 and col. 6 lines 1-19). 

Regarding claim 1 1, the modified assembly of Sugita and Uchiyama further 
teaches that the processor is further programmed to determine the phase offset using a 
phasor to estimate the average delay of a multi-carrier modulation symbol (Sugita; 
"phase comparators" fig. 4, col. 5 lines 66-67 and col. 6 lines 1-19). 

Regarding claim 12, the modified assembly of Sugita and Uchiyama further 
teaches that the processor is further programmed to adjusting the symbol timing 
towards a target phase rotation (Sugita; col. 6 lines 66-67 and col. 7 lines 1-8). 
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Regarding claim 13, the modified assembly of Sugita and Uchiyama further 
teaches that the processor is further programmed to maintain symbol synchronization 
without ever detecting the synchronization symbol and only using the phase offset 
("phase comparators" fig. 4, col. 5 lines 66-67 and col. 6 lines 1-19; col. 6 lines 66-67 
and col. 7 lines 1-8). 
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Conclusion 



7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lina Yang whose telephone number is (571 )272-31 51 . 
The examiner can normally be reached on 7:30am-6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Huy Vu can be reached on (571 )272-3155. The fax phone number for the 
organization where this application or proceeding is assigned is 517-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



LY 




HUYD.VU 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2600 



